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Notations

4.1 FTLE field

Finite Time Lyapunov exponent field(FTLE) is established in the computation of Lyapunov
exponent based on flow field yielded by the population mobility. The FTLE is an asymptotic
index measuring the extent to which infinity close particles separate or aggregated in a finite

amount of time.

4.1.1 FTLE Formula
Assume that x and y are adjacent particles in initial time, t,, y=x+8(¢t;), after T time, the

offset distance between them is denoted as:
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where || 0(8(%g)) lI> can be ignored. Hence, the magnitude of offset distance
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Where A is the Cauchy-Green stress tensor denoted as follows:
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dx dx ( )

The maximum offset distance is directly affected by the maximum eigenvalue of




A, thatis 4,,,,(4).
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The formula 4 can be deformated to:
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Where a7, = 0 In2,,,,,(0) (6)

Formula 6 is the definition of FTLE, measuring the separate or aggregated conditions of two
close particles after finite time T. If 0 > 0,the two particles are separate to each other.
Otherwise, the two particles are aggregated.
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5.1 Construction of flow field from trajectory data

5.2 Population mobility-based flow field (????/@& H F-HX)

5.2.1 Structured grid  (RZRL 1 F1E BB EMEEIE)

For the extracted flow field in section 5.1, we lay out particles grid on. For the particles
advection on the speed grid, the speed within the grid can be obtained via cube Hermit
interpolation.

Fig.1

H linear lagrange interpolation T f#% /5 A ] point BATHEES D LHEE

X—X1 X—X0

v(x) =v, +vq

X0—X1 X1—Xo

(7)

If the particle does not arrive accurately on the grid, we adopt linear lagrange interpolation to
determine its velocity. We choose adjacent horizontally two grid point to interpolate. Then the
velocity in position A,B can easily be obtained. We then interpolate A and B to obtain the
velocity of particle P.
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In section 4.1, the maximum eigenvalue of A can be computed to obtain FTLE.
In Formula 3,
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